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1 Introduction

1.1  Thisdocument describes a method of analyzing, by gas chromatography (GC), C, to Cs
(light-end) hydrocarbons and Cg to Cy, (mid-range) hydrocarbons, in the range of 20 to
10000 parts per billion carbon (ppbC), from automotive source samples. It isderived
from the Air Resources Board Methods 1002 and 1003 (Ref. 9.1). This method does not
include sample collection procedures.

2 Method Summary

2.1  Thisprocedure uses two gas chromatographs (GCs), one (the light-end GC) for analyzing
C,to Cs hydrocarbons and the other (the mid-range GC) for analyzing Cs to Cy»
hydrocarbons, each with its own automated cryogenic preconcentration system (cryotrap).

2.2  For routine motor vehicle exhaust testing, the vehicle is tested according to the Federal
Test Procedure (FTP, Ref. 9.2), using a dynamometer (dyno) and constant volume
sampler (CVS) to dilute the exhaust for sampling.

2.3  Samplesare aso received from CV Stesting using non-FTP driving cycles, Seadled
Housing Evaporative Determinations (SHEDs, Ref. 9.2), gas standard cylinders or
canisters, and hydrocarbon-containing samples from other miscellaneous sources.

24  Thesamples are received by the laboratory in Tedlar bags or in stainless steel canisters.
The sampleisinjected into the GC by means of the automatic gas phase sampling valve
system. Separation of the sample hydrocarbon mixture into its components takes place in
the chromatographic column. The flame ionization detector (FID) is used for detection
and quantification.

2.5  Thehydrocarbon concentrations are determined by integrating the peak areas and using
response factors determined from National Institute of Standards and Technology (NIST)-
traceable standards during calibration.

2.6  The computerized GC data acquisition system identifies the hydrocarbon associated with
each chromatographic peak (Ref. 9.3)

3 Interferences and Limitations

3.1  Any component (e.g., Freon group, Tedlar bag contaminants) present in the sample having
aretention time similar to that of any hydrocarbon being measured is an interferent.

Therefore, proof of chemical identity requires confirmation by other methods and
instrumentation, e.g., gas chromatography/mass spectrometry (GC/MS).
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3.2  To maximize sample integrity, sample bags should not leak or be exposed to bright light or
excessive heat. Sampling bags must be shielded from direct sunlight to avoid reactions
due to reactive hydrocarbons. The compound 1,3-butadiene (a light-end hydrocarbon),
most of which isin cold-start exhaust test bag no. 1, isunstable. Therefore, al cold-start
bag no. 1 samples must be analyzed for the light-end hydrocarbons within 8 hours. Cold-
start bag no. 2, bag no. 3 and background must be analyzed within 24 hours, although
anaysis within 8 hours is recommended.

3.3 Thelight-end analysisis calibrated with propane. The propane response factor is used for
all light-end hydrocarbons. This procedure will introduce an error if the propane response
IS not representative of the responses of all other light-end compounds.

34  Themid-range andysisis calibrated with benzene or propane (Section 5.2.2.1). The
benzene (or propane) response factor is used for all mid-range hydrocarbons and ethers,
such as MTBE. This procedure will introduce an error if the benzene (or propane)
response is not representative of the responses of all other mid-range compounds.

4 Instrumentation and Apparatus

4.1  Tedlar bags, 2 milsin thickness, nominally 5 to 10 litersin capacity and equipped with
Swagelok QuikConnect fittings, are used to contain the samples from the dyno test
facility.

4.2  Two gas chromatographs, VARIAN 3400 or 3600 or equivalent, equipped with gas
sampling valve systems (as described in Ref. 9.3) and FIDs, are connected together by
their sampling lines and electronic start signals.

4.3  Thelight-end GC uses an analytical column, AI203/KCl PLOT [50 meters (m) x 0.32
millimeters (mm) inner diameter (ID)] and, to prevent water damage to the PLOT column,
a Carbowax WCOT (25 m x 0.53 mm ID) precolumn; the mid-range GC uses a DB-1
WCOT analytical column [40 m x 0.18 mm ID with a 0.4 micron (u) film thickness or 60
m x 0.32 mm ID with a1 u film thickness]. Precolumns and analytical columns are
purchased from CHROMPACK, Inc., J&W or equivalent.

44 A cryotrap of nickel tubing [10" x 1/16" outer diameter (OD), 0.040" ID] is used to
concentrate the sample.

45 A PC-based data acquisition system (Varian Star or equivalent) is used to quantitate peak

areas.

5 Reagents and Materials
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Gases used to support the GC anaysis shall be of the following purities:

Helium shall have a minimum purity of 99.9999% and pass through a molecular sieve trap
to ensure purity before entering the GC system.

Hydrogen shall have a minimum purity of 99.999%.
Zexro nitrogen shall have a minimum purity of 99.998%.
Ultra-zero air shall have less than 0.1 part per million (ppm) hydrocarbon (as methane).

Gas standards with concentrations in the range of 100 to 10000 ppbC are used for daily
calibration, daily quality control and linearity/limit of detection (LOD) determinations.

Primary calibration gas standards, purchased from NIST, are used to verify the
concentrations of working standards used for daily calibration.

The working standard is purchased from Scott Specialty or other vendor.

5.2.2.1 The working calibration standard contains at |east propane (approximately 3000
ppbC) for the light-end calibration analysis and benzene (approximately 1500
ppbC) for the mid-range calibration anaysis.

5.2.2.2 If propane is shown to have a mid-range response factor that is representative of a
broad range of mid-range compounds, propane may be used to calibrate both the
light-end and mid-range analyses. In that case, the calibration standard would be
required to contain only propane.

5.2.2.3 The concentration(s) of the calibration compound(s) is verified (+ 2%) by
comparison with the NIST standard(s).

5.2.2.3 Additional compounds may be included in the calibration standard for response
factor comparisons, retention time confirmations, etc, if desired.

The quality control gas mixture is aso purchased from Scott Specialty or other vendor.

5.2.3.1 1t contains at least the following gases. ethene, propane, n-butane, and
2-methylpropene for the light end analysis (Ref. 9.1, Method 1002, Section 5.6)
and n-hexane, n-octane, n-decane, benzene, toluene, and m- or p-xylene for the
mid-range analysis (Ref .9.1, Method 1003, Section 5.6).

5.2.3.2 These ten compounds are monitored for quality control purposes (Section 8).

5.2.3.3 Additional compounds may be included in the control standard for response factor
comparisons, retention time verifications, etc., if desired.
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5.2.4 Table 1 shows the composition of the calibration and control standard gasesin use at this
date.

5.2.5 Figures 1 through 4 show the light-end and mid-range chromatograms of the current
calibration standards.

54  Liquid nitrogen (LN2) is used to cool the cryogenic traps and column ovens.

6 Procedure
6.1  The operating conditions for the gas chromatographs are given in Table 2.
6.1.1 Each GC pair may have some deviation of these conditions to optimize the operation.

6.2  Samplesin Tedlar bags (or stainless steel canisters) are attached to the gas phase
autosampling valve system and simultaneously drawn through a fixed-volume sample loop
in the light-end GC and through another fixed sample loop in the mid-range GC, with a
vacuum pump [variable, usually at about 300 mL/min for 2 minutes (variable)]. The
volume of the sample loop may vary for each GC, depending on its intended use. For the
light-end GC it isusudly 10 milliliters (mL), nominal, and for the mid-range GC it varies
from 7 to 30 mL

6.3  For thelight-end GC the sample is eluted through the precolumn and loaded into the
cryotrap; for the mid-range GC the sample is loaded directly into the cryotrap.

6.4  After dl the light-end hydrocarbons are eluted through the precolumn, the light-end GC
precolumn is back flushed to prevent the heavy hydrocarbons and water from eluting onto
the anaytical (PLOT) column. Helium is flushed backward through the precolumn out to
vent. The cryotraps for both GCs are isolated and heated.

6.5  Whenthe cryotrap is heated for a specific time (corresponding to 200°C), the isolation
valve is opened and the samples are injected into the analytical column of each GC.

6.6  Aseach separated hydrocarbon elutes from the column through the FID, a signal response
(peak) is generated and recorded by the data system.

6.7  The data system generates separate light-end and mid-range reports, each containing the
chromatograms and peak identifications and corresponding concentrations.

6.7  The peak identifications and peak concentrations determined by the data system are

reviewed and, if necessary, corrected using the following procedure and criteria:
D the relative retention indices from GC/M S analyses are used to help confirm peak
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identification.

2 the primary peak identification is determined by the data system, using the
retention times based on reference calibration runs.

3 the relative peak heights of the sample run ("fingerprint") are matched with the
typical fingerprint seen in the past sample runs.

4 the relative peak retention times of the sample run are compared with those of the
reference runs; and

(5) any peak with reasonable doubt is labeled * Unidentified'.

After running an extremely "dirty" sample, the analyst may run a blank or flush the
sampling system with zero nitrogen before proceeding to the next sample, as there may be
sample carry-over.

All peaksidentified as target compounds at or above the LOD are reported.

Target compounds (Ref. 9.1, Appendix 1) which coelute are reported as the major
component as determined by the analysis of several samples by GC/MS or other methods.

An exception to thisis m- and p-xylene. It has been stipulated that two-thirds of the
coeluting peak is m-xylene and one-third is due to p-xylene. Thisration of 2:1 was
developed from GC/M S data and fuel profiles. Thisratio isnot used for peak identification
and reporting of NMHC; the peak isreported as"m- & p-xylene". However, thisratio is
used to calculate reactivity (Ref. 9.1, Parts E and G).

Calculations

A single-point calibration is performed daily with a NIST-traceable secondary calibration
standard.

The hydrocarbon concentrations, in ppbC, are calculated by the data system using an
externa standard method.

Sample Peak Area
Response Factor

Sample Concentration =
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7.3  Theresponse factor (RF) is calculated by:

RF = Peak Area of calibration standard component
Concentration of NIST-traceable calibration standard component

7.3.1 Thelight-end analysisis calibrated with propane.

7.3.2 The mid-range may be calibrated with either benzene or propane (Section 5.2).

8 Quality Control

8.1 A blank (pure nitrogen or helium) is run once daily before running the caibration
standard, control standard, and samples. All target hydrocarbon concentrations from
the blank analysis must be below the LOD before the analysis may proceed.

8.2  Onerun of the calibration standard is performed per day to generate the response
factors needed for quantifying sample anayses.

8.3  Onerun of the quality control standard is performed daily.

8.3.1 A quality control chart is maintained for each monitored hydrocarbon compound in the
control standard. The control charts, used on adaily basis, establish that the method is"in-
control”. The following describes how atypical control chart is constructed:

@ obtain at least 20 daily control standard results;

2 calculate the control standard mean concentration and standard deviation for the
monitored hydrocarbon; and

3 create a control chart for the monitored hydrocarbon by placing the dates on the x-
axis and the concentrations on the y-axis. Establish an upper and lower warning
limit at two standard deviations (2s) above and below the average concentration.
Establish an upper and lower control limit at three standard deviations (3s) above
and below the average concentration.

8.3.2 Measurements of al ten monitored hydrocarbon compounds contained in the control
standard must be within the control limits ("in-control™) before sample analysis may
proceed. The results of al control monitored compounds are plotted on control charts.
Values which exceed three standard deviations above or below the mean are considered to
be "out of control”. Vaueswhich exceed two standard deviations above or below the
mean on two consecutive analysis days are also considered to be out of control on the
second day. If one or more monitored hydrocarbon compounds are out of control, it may
be necessary to inspect and repair the GC, and rerun the calibration and/or control
standards until the control standard criteria are met; when the QC criteria are met, sample
analysis can continue. Figure 5 demonstrates atypical QC chart.

84 A duplicate analysis of one sample bag is performed at least once aday. Theréeative
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percent difference (RPD) is calculated for each duplicate run:

RPD (%) = Difference between duplicate and original measurements X 100
Average of duplicate and original measurements

For each monitored hydrocarbon compound in the control standard, the allowable RPD
depends on the average concentration of the duplicate runs, as shown in the following
table (Ref. 9.1):

Average Measurement for Duplicate Runs | Allowable RPD (%)

1to 10 timesLOD 100

10 to 20 times LOD 30
20to 50 timesLOD 20
Greater than 50 times LOD 15

The results from duplicate analysis must meet the criteria above for all monitored
hydrocarbon compounds in the control standard for Methods 1002 and 1003 (Ref.9.1). If
the criteria are not met, the sample must be rerun. If the criteria are still not met, al
sample results for the day from this instrument must be deleted and the samples
reanalyzed. Figure 6 shows atypical duplicate sample report.

A multipoint calibration to confirm instrument linearity is performed for the same ten
monitored hydrocarbons as in the control standard (four in the light-end HC anadlysis, and
six in the mid-range HC analysis). It is done for new instruments, after making instrument
modifications which can affect linearity, and at least once per year. The multipoint consists
of at least five concentrations, each above the maximum alowable LOD (20 ppbC), about
evenly distributed over the range of expected sample concentration (from about 100 ppbC
to about 10000 ppbC). Each concentration is measured at least twice. A linear regression
analysisis performed using concentration and average area counts to determine the
regression correlation coefficient (r). Ther must be greater than 0.995 to be considered
sufficiently linear to ensure the accuracy of the daily one-point calibration. Figure 7
illustrates a typical multipoint calibration.

The LOD for the same ten monitored hydrocarbons as in the control standard must be
determined for new instruments, after making modifications which can affect linearity
and/or sengitivity and at least once per year. To make the calculations, it is necessary to
perform amultipoint calibration consisting of at least four "low" concentration levels, each
above the expected LOD. The LOD is calculated using the following equation:
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LOD (ppbC) = (|b| + (t x 8))

where
le]

3
mnonon

—
I

The number of degrees of freedom is equal to the number of runs (n) of the lowest
concentration standard, minus one. An abbreviated t-table is (Ref.9.1):

the absolute value of the y-intercept, area counts

the slope of the linear regression, area counts/ppbC

the standard deviation of at least five measurements of the lowest
concentration standard, area counts

the t-factor for 99 percent confidence for a one-sided normal (Gaussian)
distribution, dimentionless

Degrees of Freedom (n-1) t-values
4 3.7
5 34
6 31
7 3.0

8.7.1 The concentration of the lowest standard must be greater than the calculated |aboratory
LOD, and not more than five times the estimated LOD. The maximum allowable LOD for
each compound is 20 ppbC. The calculated laboratory LOD must be equal to or lower

than the maximum allowable LOD.

8.7.2 All peaksidentified as target compounds that are equal to or exceed the maximum

allowable LOD must be reported.

8.7.3 If the calculated laboratory LOD is less than the maximum allowable LOD, SLB may set
its reporting limit at either the maximum allowable LOD or the calculated |aboratory

LOD. The current reporting limit is 15 ppbC. Figure 8 shows atypical LOD

determination.
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Table 2. Typical GC Operating Conditions

GC Parameters

Light-end GC

Mid-range GC

"Fast™ Analysis

"Regular' Analysis

Column type Alumina/KCl PLOT DB-1 WCOT DB-1 WCOT

Column size 0.32mm ID, 50 m 018 mmID,40m | 0.32mm ID, 60m

Helium carrier velocity 30 cm/sec at 200°C 2 mL/min at 200°C | 30 cm/sec at 200°C

Hydrogen gas flow(for FID) | 25 mL/min 30 mL/min 30 mL/min

"Zero" air gas flow(for FID) | 300 mL/min 300 mL/min 300 mL/min

Nitrogen make-up flow 30 mL/min 30 mL/min 30 mL/min

Auxiliary sample valve 150°C 150°C 150°C

Precolumn temperature 40°C N/A N/A

Column temperature 0°C(hold 7 min) -50°C, hold -50°C. (hold 2 min)
5°C/min to 50°C 8°C/minto 170°C | 3°C/minto 170°C
10°C/min to 200°C 50°C/min to 250°C | 47°C/min to 200°C
hold 15 min End 30°C/min to 250°C

Cryotrap/Injector Program -180°C -180°C -180°C
250°/min to 200°C 250°/min to 200°C | 250°C/min to 200°C
Holdfor 28 min holdfor 28 min hold for 70 min

Detector Temperature 250°C 300°C 300°C

Detector Attenuation 8 8 8

Detector range 12 12 12

Total analysistime 30 min 35 min 90 min
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Title : Light-End GC#4L-7992-PC307

Run File : C:\STAR\MODULE16\49C31157.RUN

Method File : C:\STAR\GC4MR.MTH

Sample ID : QA C3 AALB623

Injection Date: 10-FEB-99 8:25 AM Calculation Date: 10-FEB-99 8:42 AM
Operator : LOS Detector Type: ADCB (10 Volts)
Workstation: AUTOGC4 Bus Address : 16

Instrument : MR-GC4 Sample Rate : 10.00 Hz

Channel : A = FID LE Run Time : 17.112 min

Frxkkkkxxkkix Star Chromatography Workstation *****%% Version 4.51 ***xk*kkkkkkrx

Chart Speed = 1.15 cm/min Attenuation = 478 Zero Offset = 3%
Start Time = 0.000 min End Time = 17.112 min Min / Tick = 1.00
0. 000 0.25 0.50 0.75 1.00
T - T T ’ e Volts
15 4
24
3-
4-
+GR
51 -GR
6 -
7 -
+GR
8 -
94 |
-GR
10-
114
124 +GR
300 C3 ‘frzﬁoﬁ/** - -
134 -GR
14 4
15 4
16 4
<WI=4.0*
174
Figure 1
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Title

Run File
Method File
Sample ID

Injection Date:

Operator
Workstation:
Instrument
Channel

* % %k %k ok k ok ok ok k

Chart Speed
Start Time

100 C1

300C3
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GC#4M-8020-PC307

C:\STAR\MODULE16\49C31157.RUN
C:\STAR\GC4MR.MTH
QA C3 AAL8623

LOs
AUTOGC4
MR-GC4

B FID MR

10-FEB-99 8:25 AM

Calculation Date: 10-FEB-99 8:42 AM
Detector Type: ADCB (10 Volts)

Bus Address 16

Sample Rate 10.00 Hz

Run Time 17.112 min

Star Chromatography Workstation ****x¥* Version 4 .51 ***kxkkkkxxkkkx

0.000
0.0

1.15 cm/min

276
17.112

Zero Offset
min Min / Tick
0.4 05

2%
1.

Attenuation
End Time

min
0.1

00

TJe.078

9 S

0.2 0.3
T T

‘ ‘ T

<Wi=4.0

-GR
+GR

-GR
+GR

-GR

+GR
-GR

Figure 2
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Title : Light-End GC#4L-7992-PC307

Run File : C:\STAR\MODULE16\49GH1106 .RUN

Method File : C:\STAR\GC4MR.MTH

Sample ID : ssgh

Injection Date: 14-JAN-99 12:42 PM Calculation Date: 14-JAN-99 1:58 PM
Operator : LOS Detector Type: ADCB (10 Volts)
Workstation: AUTOGC4 Bus Address : 16

Instrument : MR-GC4 Sample Rate : 10.00 Hz

Channel : A = FID LE Run Time : 76.003 min

Fhxkkkkxkxkxk Star Chromatography Workstation ***x***x* Version 4.51 ***kkdkxkdkdrkix

Chart Speed = 0.73 cm/min Attenuation = 442 Zero Offset = 2%
Start Time = 0.000 min End Time = 27.000 min Min / Tick = 1.00
0 0.00 0.25 B 0.50 0.75 1.00
! T T TVolts
14
24
3
4
200 C2 = *GR
5907 GR
6 -
74
+GR
8 -
250 C2= 8.596
[ Qe —
- -GR
10 -
11 4
124 +GR

300 C3 F’[ﬁw i
134 7] -GR

14

15 4

350 C3= 16 4 ——15.805
<WI=4.0*
395 C2yne 174 — 17.086
400 C4 i S 17.479
184 |
19 4
455 1C4= ~3-19.576
204 F——— 19 864
214 =
500 C5 = 21.408
2l — 21.757
234 =5
'— +ir
244 =
= <WI=2.0
600 C6 25 24.883
. +l
26 -
27
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Title : Mid-Range GC#4M-8020-PC307

Run File : C:\STAR\MODULE16\49GH1106 .RUN

Method File : C:\STAR\GC4MR.MTH

Sample ID : ssgh

Injection Date: 14-JAN-99 12:42 PM Calculation Date: 14-JAN-99 1:58 PM
Operator : LOS Detector Type: ADCB (10 Volts)
Workstation: AUTOGC4 Bus Address : 16

Instrument : MR-GC4 Sample Rate : 10.00 Hz

Channel : B = FID MR Run Time : 76.003 min

FhRxkkk Ak kkkk Star Chromatography Workstation ***%*x*x* Version 4.51 **%kkkkkkkxxxx

Chart Speed = 0.26 cm/min Attenuation = 372 Zero Offset = 2%
Start Time = 0.000 min End Time = 76.000 min Min / Tick = 1.00
0 0.0 0.1 0.2 0.3 0.4 05 0.6 0.7 0.8
14 T T T T T T o " *‘+GR
100 C1 24 lo7s
3 <Wi=4.0*
41 | +GR
230 C2= + C2 5] \sass
7] -GR*
300 C3 S i e— PP -GR*
10 4 ’ -GR
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12 4
134 |
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= 4 - 1
390.2mMc3 18] St taus— 15136 +GR
17 4
184 |
19 ]
20 4
21 4
224 | +
234
244 = g
500 C5 58] 671
26 -
27
28 -
29
30
31
32 _|
600 C6 33 —33.026
34 |
%1
650 BENZENE 391 = 36.706
38 |
690 224MC5++ 321 39.801
2? 1 =—20369 20.631
42
43 -
750 TOLUENE+ jg: —_ 44.421
46 { =
goocs 4571 47.560
UNKNOWN 49+ —| 49.109
860 m,p-XYLE 151322 +GR*
880 0-XYLENE 52.767
900 C9 53.931
+GR*
980 124MBe 58.942
59.829
1100 C11 gg: = 65.306
67 -
68 _|
694 =
1200 C12 701 70.424
72 4
73 -
744 =
754 . 7
1300 C13 27 5.221

Figure 4
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Date
1001415998
1002415998
1005415998
1006415998
1007 /15998
10084159598
10/134159598
101441993
1015415598
10/16/15998
1019415998
1052041998
105214159598
105214159598
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SOP No. 102/103 - PROCEDURE FOR THE DETERMINATION OF C2 TO C12
HYDROCARBONSIN AUTOMOBILE EXHAUST SAMPLES
BY GAS CHROMATOGRAPHY

SUMARY RESULTS OF LINEARITY CHECHK

Period: 03/25/1996
Gas Chromatograph: Ho. & {(MR=8018)
HYDROCARBOHN: HEXAHNE R= 0.9978
= 138.50
Standard ID Dilution Factor Humber of Runs Awverage Area ppmC W/R to
Count List Values
MIST STD.. AAL10351500 ) Undiluted =3 42165 274
FIST STD.. A8 111835 0w w 0.1 3 140475 555
FIST STD..ASLT 111835 0w w 0.2 3 S05745 1776
FIST STD..ASLT 111835 0w w 0.4 3 544257 3552
FIST STD..ASLT 111835 0w w 0.7 3 914379 5216
FIST STD..ASLT 111835 0w w 0.9 3 1170017 Fag2
FIST STD.. A8 111835 0w w Undiluted =3 1211005 5550
HYDROCARBON: BENEZENE R= 0.9987
M= 140.74
Standard ID Dilution Factor HNHumber of Runs Awverage Area ppmC W/R to
Count List Values
MIST STD. AAL103180w w) Undiluted 5 41058 258
MIST STD. AnL1 11183 (w w o1 3 146957 1002
MIST STD. AnL1 11183 (w w 0.z 3 342511 2004
MIST STD. . ALLT 11183 (w w) 0.4 3 594379 A008
FIST STD.. ASLT 1115835 (v w) 0.7 = 1025474 7014
MIST STD.. ALLT 11183 (v w) 0.9 = 1322584 a018
MIST STDL.ASLT 11183 (w w) Undiluted =1 1394944 10020
HYDROCARBOHN: TOLUENE R= 0.9563
= 157.96
Standard ID Dilution Factor Humber of Runs Awverage Area ppmC W/R to
Count List Values
MIST STD.. AAL10351500 ) Undiluted =3 9555 218
FIST STD..ASLT 111835 0w w 0.1 3 153211 1005
MIST STODL.ASLT 111835 0w wl 0.2 3 37E36E5 2016
FIST STD..ASLT 111835 0w w 0.4 3 527245 4032
FIST STD..ASLT 111835 0w w 0.7 3 10585002 7055
FIST STD..ASLT 111835 0w w 0.9 3 1359105 5072
FIST STD..ASLT 111835 0w w Undiluted =3 1500967 10050
HYDROCARBON: OCTANE R= 0.9990
M= 14920
Standard ID Dilution Factor HNHumber of Runs Awverage Area ppmC W/R to
Count List Walues
MIST STD. AAL103180w w) Undiluted 5 40931 278
MIST STD. . ASLT 11183 (v w) 0.1 3 153096 1000
MIST STD. AnL1 11183 (w w 0.z 3 355672 2000
MIST STD..ALLT 11183 (w w) 0.4 3 621510 A000
FIST STD.. ASLT 1115835 (v w) 0.7 = 1057115 Fooo
MIST STD.. ALLT 11183 (v w) 0.9 = 1381963 Q000
MIST STD.. ALLT 11183 (v w) Undiluted =1 14778929 10000
HYDROCARBOHN: XY¥LENE R= 0.9986
M= 151.05
Standard ID Dilution Factor Humber of Runs Awverage Area ppmC W/R to
Count List Values
MIST STD.. AAL10351500 ) Undiluted =3 9535 253
FIST STD..ASLT 111835 0w w 0.1 3 1459951 ==
MIST STODL.ASLT 111835 0w wl 0.2 3 S54404 1554
MIST STODL.ASLT 111835 0w wl 0.4 3 595373 3955
FIST STD..ASLT 111835 0w w 0.7 3 1055520 5544
FIST STD..ASLT 111835 0w w 0.9 3 13518909 5925
FIST STD..ASLT 111835 0w w Undiluted =3 1512694 9920
HYDROCARBON: DECAMNE R= 0.9989
M= 146.15
Standard ID Dilution Factor HNHumber of Runs Awverage Area ppmC W/R to
Count List Walues
MIST STD. . AAL10318(0v w) Undiluted 5 39689 2422
MIST STD. . ASLT 11183 (v w) 0.1 3 138756 936
MIST STD. AnL1 11183 (w w 0.z 3 338353 1872
MIST STD..ALLT 11183 (w w) 0.4 3 540051 3744
FIST STD.. A8 111835 (v w) 0.7 3 S90051 =151
FIST STD.. ASLT 1115835 (v w) 0.9 = 1266139 G424
MIST STD.. ALLT 11183 (v w) Undiluted =1 1370613 S350

Figure 7
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SOP No. 102/103 - PROCEDURE FOR THE DETERMINATION OF C2 TO C12
HYDROCARBONSIN AUTOMOBILE EXHAUST SAMPLES
BY GAS CHROMATOGRAPHY

SUMARY RESULTS OF LOD CHECK

Period: 03:/25/1996
Gas Chromatograph: No. 6 (MR=8018)
HYDROCARBON: HEXANE LOD= 5.7F pphc R= 0.9654
M= 145.51
Standard ID Dilution Factor Number of Runs Awverage Area ppmC W/R to
Count List Values
MIST STD. . AAL10F15 0 w) 0.1 a 43596 27
MIST STD. . AAL10318 0 ) 0.z 3 8574 55
MIST STOD. . AAL10313 (v w) 0.4 3 21375 137
MIST STD. . AAL10F15 0 w) 0.8 3 25397 2149
MIST STD. . ASL10318 0w ) Lindiluted 3 42736 274
HYDROCARBON: BENZENE LOD= 2.7 ppbhc R= 0.9847
M= 151.32
Standard 1D Dilution Factor HNumber of Runs Awverage firea ppmC W/R to
Count List Values
MIST STD. . AAL10318( ) 0.1 5 4247 26
MIST STDL . AAL10ZF15 (0 w) 0.z 3 8073 a2
MIST STD. . ASL10318 0w ) 0.5 3 20407 129
MIST STOD. . AAL10313 (v w) 0.3 3 26716 205
MIST STDL . AAL10Z318 0 ») Lindiluted 3 41350 255
HYDROCARBON: TOLUENE LOD= 1.9 ppbc R= 0.9876
M= 188.33
Standard ID Dilution Factor MNumber of Huns Awverage Area ppmC W/R to
Count List Values
MIST STDL . AAL10318 0w ) 0.1 =} 41.62 22
MIST STD. . AAL10318( ) 0.z 3 FoAG 44
MIST STDL. AALTIOZF1E 0 w) 0.5 3 19739 109
MIST STDL . AAL10318 0w ) 0.8 3 2792 174
MIST STD. . AAL10318( ) Lindiluted 3 40475 218
HYDROCARBON: OCTANE LOD= 221 pphc R= 0.9895
M= 139.87
Standard ID Dilution Factor Number of Huns Average Area ppmC W/R to
Count List Values
MIST STDL . AAL10318 0 w) 0.1 a 4254 28
MIST STDL . AAL10Z318 0 ») oz 3 5144 =153
MIST STD. . AAL10318( ) 0.5 3 20143 139
MIST STDL . AAL10ZF15 (0 w) 0.8 3 27817 2
MIST STDL . AAL10318 0w ) Lindiluted 3 41409 278
HYDROCARBON: XYLENE LOD= 2.73 pphc R= 0.9829
= 148.02
Standard 1D Dilution Factor MHumber of Huns Awverage Area ppmC W/R to
Count List Values
MIST STD. . AAL10318 0 ) 0.1 5 4285 25
MIST STDL . AAL10318 0 w) 0.z 3 Fi=Ti=! a1
MIST STDL . AAL10Z318 0 ») 0.5 3 19235 126
MIST STD. . AAL10318 0 ) 0.8 3 25572 202
MIST STOD. . AAL10313 (v w) Lindiluted 3 40529 253
HYDROCARBON: DECANE LOD= 4.43 ppbhc R= 0.9846
M= 136.06
Standard ID Dilution Factor MNumber of Huns Awverage Area ppmC W/R to
Count List Values
MIST STD. . AAL10F15 0 w) 0.1 a 4520 24
MIST STD. . ASL10318 0w ) 0.z 3 g252 43
MIST STOD. . AAL10313 (v w) 0.4 3 158427 121
MIST STDL . AAL10Z318 0 ») 0.8 3 Z2BE20 1594
MIST STD. . AAL10318 (0 ) Lindiluted 3 411320 242
Figure 8
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